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(54) METHOD OF FORMING BLACK MATRIX OF LIQUID CRYSTAL DISPLAY 

(57) Abstract: 

PURPOSE: A method of forming a black matrix of a liquid crystal display is provided to directly form a black matrix 
on a lower substrate and simultaneously electrically connect the black matrix with a signal line to produce a liquid 
crystal display with high aperture ratio and high picture quality. CONSTITUTION: A gate line and a data line(115), 
intersecting each other to define a pixel region, are formed on a substrate(lOO). A thin film transistor consists of a 
gate electrode connected to the gate line, source and drain electrodes connected to the data line, and an active 
layer. The first passivation layer(132) covers the thin film transistor and the data line. An opaque low-resistance 
insulating layer(134) is formed on the portion of the first passivation layer, which is placed on the data line and the 
thin film transistor. The low-resistance insulating layer is formed of a color resin, an organic black matrix or an 
acrylic resin. The second passivation layer(136) is formed on the low-resistance insulating layer and the first 
passivation layer. A contact hole(127) is formed in a predetermined portion of the first and second passivation 
layers. A pixel electrode(117) is connected to the drain electrode through the contact hole. 
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#Afg ^rg 



$ l^^- ^^S.^^ (Liquid crystal display device)^ &® t| -tf^l-Tllfe- e» ^2*1 ofi 

^^r^r l-^^H^^Cblack matrix)^^^^^] 

«>i)- ^o], ofl^^Al^]^ i^e^^).^ A^iiige^Eic^, ^, ^)(8)S if-®- 
«£i^fiEi(7)2l- ga^B) 4H1 -¥-^tb **3i^-(18)°l ^7)^5)^, Shi°J^(P)3f skh<§<* aj. 

71 ^"¥-71^(5)2]- *HMfl-(22) A>ol<Hl^ ofl^(i4)ol ^ 

Aj- 7 i ^«. 7 ]^-(22)^. <>]ellc>l7l^o)^.j7.i §}t^ i^fy ^-^S^xI^eKt)?} 

"11 H^^e}) (matrix tvpe)3. ^Spal, °1 t}^£} hVbVe ^xj^Bll- S* r *H ^)i^7}^ 

-$7] £Ml<§«(P)£ ^7} 7)}°)B.»j\#(13)^ ^C.lEiHfl^( 15) c.l a^c*) A§ £] S] i=. °J<Wo]t}. ^7] 

^(P) A <H1 Sri ^(17)^ -y-i-^-^-Al-olHCindium-tin-oxide : ITO)S}- £°1 ^iffo] 

A J <T*1» £it ^ 5flH§}0^ ^A^x} 

Aj-71 ^sfl^3 -gig A.T-7] A o >^. 7l ^. (5)o11 tgAjjg ^-^^^(18)2)-, AJ-71 *>Jf-7l«(22)«HI 

A 3€ *MiAi^-(17)Ar°Hl ;*}<y--g- Ol7}§l-^, A o V7l ¥ 7l^r Aj-O]^ ^5)^ o«^(14)£] Hfl l*}-^ ofl oj-S. 

°H. «>¥- »Hl°l7l#(22)3 ojw ^^(15)3}. 5^*1^(17) =L] A}o]^ #7)*°1 n] 

*1*1 ?i$r ^3. 

^7} Sk^^im^- AjXHl]A^( 15 )A>ol^ O]^^ Ojcsjofl 9B>§^ A^} Aj-ofl ^) ^ 

ol-eM, oflp§^.^oi Ai3]-£)^ Aj-7] °1^^ °J^°ll A 1 U'S « A o >0 l ^-^*>?fl€^-. oleltt 51 

T£ ^-°lAl ^^"Sl-^ «tt «>fe ^ 0 1 A o V 7l 1-^^15^^(6)0!,^, 

«-^^S^^(6)^ ^71^-^1 ^AJ §>71 Ttfl-g-ofl, = 71^-Sl ^-aj-i!.^ HEl©>o^ ^St-nj-^-j- ^JL 
^ ^°1 oj^om. 



#^°/ Oj-f-MXf-SHT Slit*] 



Ai^^- ^Ajgj.7] a. ^-^^ 14.=. ofl^^A]^]^. o^5i]o]7l^-^ 71^-3)-; Aj-7] 7]^. AV^] ^ 

"Si^-ir 7flAfl3l-Jl, j2.a>§><^ jj.^ojos^. TflolEBflAi ^ c-flolE^flAisil-; AV7] 7llo]HHfl 

Alsq- ?i^5l^ Aj-7] t -llo]E|BllAj3). Oj^^^ ii^^. ^ c^jo] ^^31). o«ElH.^^S. ^ 

Aj.^ «}-Hl-H$AliEiS}.; A o V 7l ^"Hl-H^Al^E'lSl- BUolE-laflAi^. ^ X ^^2).; Aj- 7 ) tflo] E] Hfl^3^ 

a^E^Al^EiS! ^1 1 llf A J-^-°ll ^ A J£ AlA^V S^HJ-SI-; AV7I ^aR 1 - ^^B)-4 A)l 1 i 

-y-^-^l t 1 ^^ Ail 2 aj-71 Ail 1 JiJi#3l- a)1 2 a.J:#ol ^q-^ ^^-t^f; ^7) s.^#-ir 

**11 ^71 ^e|9j ^±^4: 2.^^. 

A o^l *\x\*Q- ^^Bl-^ le^xl^). l-^^xjs}. o>3^7ll ^Ajs)- a>o1^s. t-efl^Tll ^aIs Ir^-'g 

A o V 7l All 1 iJ:*3f All 2 ^.X#^r ^7l^^#^ 2.^ -fr7l^^#^S. ^-AJ^-x^ 
A J-7l Aix^v ^9Jb1-^: Aj-71 i^- ^ Heflq] Ai^s]. r-llolE^HllAijq. ^^s}-^ ^-Aj*}.^ 

^ ^"^51 S^lofl t).= oBAj a A)A]-^-g. <Hsilol7l^ 71^-1; ^BlSKf A J"7l 7l ^ Aj-o^] ^ <g t^A 

7fl^*>jl, ^2)^5. 2xl*H Sr^^^-i" ^S)«>^ TflolE^Ai ^ EHolEiHflAi-i- ^AJg].^ ^}^\.- Aj- 7 ] 

7H°lHHllAi3). -a^Sl^r 7fl°lH^i^-3r, A o v 7l rfl Bfl aH s)- <g^sl^ i^^l^- ^ JEeliy ?i^3l- ^^a. 

-T-^S HVH|E^Al>;El# ^Aj^fe ^-741^; Aj-71 ^-Bl-JE^Al^ElS)- t-fl C>1 E^ Bfl Ai A- rt^ ^ 1 H 
^# ^^S}^ ^74151-; Aj-7] t-HolElnflAls]. yVHl-S^Al^EiSl ^1 1 J£3f-°\) ^Jf-*g ^ ^ %> ^<gH> 

* ^^*>^ ^741S)-; #71 ^A^> ^^^Sr, ^ 1 A^ofl ^ 2 ai^f IWhfe ^-74151-; a o v 71 
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*H 1 iLJi44 A 2 iLJ:43 °J44 3443 e@i*4 *§^44 4t}|3; 43 asitt ^-efl e 
ell "?! 344 344^r 4^344 *WKr 434 i444. 

34, 344 £44 42:«}-3 £ 4*8 «fl 4€- 443 4 ^ A H# 44. 



- *H 1 - 

£44 331334 4^3, ^12:^^^ ^ 4*344. 

£ 23 £ 34 4 4^3 Til 1 43^13 ^ 3313343 <gJf Sl-i# £Al^ 3g!g £ 

4, 3» m-nr4 44 ^44 43£34. 

£Al*> a}^ £3, 33(100)3 335.«I14(113)4 t-11o]Eia1lAi( 115) ol q-zf pflE^ i<8 Efl (matr ix)5 3. 
*}%}<q ^^§S}3L, ^7} 33Htill4(113)4 333*113(115)3 5Z.4333tt 44S.iffl3^3 (T)» ^34 
4. 43 44H?33^3(T)fe 33534(125), ^3*14(119), 4^34(121), £313 34(123)-25 
4344. 

43 335^3(113)4 333*1)3(115)3 5L*l-5l<H *j334 333 343£r 4^34(117)4 ^34 
31, 44:34(117)4 ^*(127)4 -f-sfl 47l Hell 1 ?] 34(123)4 343£4 

33 44 4333, 3 34 443 ^344 3433, 335B))3(113)4 3 ojE^fl Aid 15)4 4 

3533^3(T)3 443, 43 4 33(113,115)4 44:34(117) 433 33(K)43 344 1 *! 4^ 
^^(126)1- «§344. 

443, 52 ^ 343 4343- 333 4 33(113, 115)4 44:34(117)433 47l 4335 

343126)5 33 443-4 f^^l?! 343, #4 44 434 343£r 4 ^3 5^44: 4 ^§3 

4 *33 ^^SAl^lofl 33 3344 34 3iL^- ^ °}3. 

34, £ 3a 313 £ 3c4 424^ 344 44 44 333343 344^4 4344. 

£ 3a 33 £ 3c^ s. 23 m-nri- 44 4^8433 44 £34 ^ 43£34. 

33, £ 3a3 £33 y>2)- £3, 33(100)43 3 1 4444 334^. 3443 , 3°l5B)j4( £ 23 
113)4 33533(125)4 3344. 33, 471 3 l 44*4 44*14(A1), 4^144^, 
4^(Cu), E ^3I(W), 4elfi^(Mo), 34(Cr)^.S. 4^4 £4^S 44 if 4 44* 4^4°^ ^4 
4. 

44-5-S, 471 7)lolH^^-(125) 0 l 4^^1 71^(100)51 ^^<H1 ^4 ^Bl€-(SiN x ) 5E4 44 
^2l^(Si0 2 )4 ^44^ 7141E ^^^(130)0. ^aj*>^ 

44^-S., 471 Tflc-iH ^(125)443 714m 1 , S4(130)4°11 44 «14S 45l^(a-Si :H) ±5. W 
4 ^z) w-4(119)4 444 «1 =8^ 42l€-(n+ a-Si:H)^.5. ^ A J4 -2.^^^4(120)4 ^ A J44. 

44-°-^., £ 3b°11 £A)tl 44 ^-o], a o > 7 i ^Eisaj^(i20)ol ^^84 7l^-(ioo)Sl 4^°fl *fl 2 444 

4 ^^42. 3fl44^, 471 711^1 S afl^dlS)^ j^SHr CH0]E^B11 A}(115)^ ^Ajs>j7, 471 

HH^ll'Sa^olH «S4€ ^^^^-(121)4, °144 i=84^ °1^4 £511^44(123)4 ^^44. 

4t°4 47] ±± m £251°J 44(121,123)ol ^^4 71:^(100)3 34^1 444 47l^«S 4^ 4 
4^4 44* 444°^ ^1 1 i.J:*( 132)4 ^44. 

471 ^1 l iJ:4(132)4 443 ^3 « #(119)4 °14 41HH ^^^S ^^4 <: >1 ^44^ 54 

4*144 ^44 44. 

44, 471 ^3«4(119)4°11 Til l ^4(132)°1 ^^fl^^i ^4^, 7-1 ^ ^-?i43i- ^44^ 
«(119)4°11 ?17>34 4^34(V th )3 4°1 44^1°^., 7iloiH44(125)^l 344 ^7}4^4 34, 4 
71 ^3^-4(119)3 i4<>ll 447> isx] $^.7^ s)-s^-7fl * = ^ #4^- ^ ^4. 

44-2S., 471 *H 1 M.3:4(132) 0 1 ^ A d4 7l^(ioo)3 34°fl 4343, 
47l4^"Hs.^^(4^43), 4aS(Acryl)7^1 43s 4-^^ Tixi^i- s^3«-S a.4 4 -S«l« 444 
ESSM 334 ^^4(134)4 ^ A J43i ^44°^, 43 ^o]E-l«ii3(ii5)3q- 44H^3^3(T)3 44 
<H1 S A ^44. 

°H, 43 S3^3 431- 444 34°im 447l4(3£3)°fl S3^3» 4 A J43 4fe tfl4 44; 
<^^o)l ^e^3 434 S A J4 4£ 5U4. 

44-2.5., £ 3c°11 £34 44 4°1, 471 ti^^i- ^<aH>(i3 4 )oi 3^-(ioo)3 44°fl 344 4 

4 44 43 ^^434 £i«H, *ll 2 ^4(136)4 ^^44, 

43 Til 2 JiJ:4(136)4 43«(Acryl)^l 433 ^2:4 0 14^4€(BCB)4 4345. 4^13(Cyclo- 
olefine)7il<a3 433 44 43^^44 4 e Jtii 4443 ^^44. 

44.2.3., 43 Til 1 ^.^4(132)4 7)1 2 iLi:4(136)4 sfi443, 43 H313 34(123)3 °J41- £ 
♦4t ^^4(127)4 ^ A J44. 

44°.S., 43 3fl4^ Til 2 J±J:#(136)3 44°fl 4^ £3^444 444s ^1443, 43 £ell3 
34(123)4 344fe 4^34(117)4 ^ A j44. 

344 43 44 4^°-5. 4 4^°11 44 4^^1)5.3^7} ^aj^ ^^3334 7il3f: ^ ^3. 
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S., ^31^5} 7flf#* ns.^ ^ f a°14. 
*144*r -¥14°1 € <r 2)4. 

44 aJ ), 4#4 *)1 1 °fl-f #Cl 7fl<dtV ^^^S] =f-3i% o]^\ t ^)| 2 "S AH ofl Al Aj-Aflsi ^^?>t4. 



- -SA]ofl 2 - 

sflAi* ^7l^o.5. <gg#H f^J?}* ^ A J4^r *l|444. 

°14, £ 4a i-M £ 4c» #2:*|-<H, £ 4^5} ^1 2 -f=)AH<i ttf-s. oH°l7l# afl^^ ^^tb4. 

£ 4a vB*l £ 4c^ £ 251 m-DTl' 44 l^sH ^-^^ofl tt(-e). £Alft ^ ^£.44. 1 ^ 
51 ^£4 ^skes. £ 21- 4^44.) 

£ 4a°fl £*14 44 4<4 71^(100)^011 ^1 1 ^#-1: ^4jI sfl^oj i tIMB^CE 25] 
113)3}- 7)MH4^-(125)-i- ^ A J44. °H, a 0 >71 ^1 1 =-4^,fr ^nl^-(Al), 44 D 144^, 
^BKCu), §2l«^(Mo), 3#(Cr).2.3. £3^ ^ - ^.g. a^h S^tt 

4. 

44°-S, a o v7| X|olHaH*i(ii3)ol ^-aj^ 71^(100)51 3i3«H| €4 *M*(SilU £t xj.^ 
-g^CSito)* #444 7fl°lH ^34(130)* ^44. 

4^-°-3., aj-71 Tflolie ^(i25)4-f 51 Tllole ;g<a4(130) A <Ml ^ «1 3 ^ U«l^(a-Si :H) .2.3. ^ A d 
4 ^Ely.^(H9)3). ^^s.( n+ a-Si:H)°.S. ^^t& -2.^^(120)* ^44. 

44-5.3., £ 4b°fl £*14 44 £<4 A J-7l ^.^1 120 )°1 S A J* 71^(100)51 ^^ofl Afl 2 ^4f- 

* «g A 342. 3144<4 ^71 ?fl clS nil -a (£.251 113)3}- j2.x>S>^- cflolEiallAi(ii5)^- ^a^jt, aJ- 7 ) ^o} 
eH4(115)°1H 4^44(121)4, °14-& ±*§?m o]^& £ 31 <?] 34(123)* ^ A J44. 

44°-3., 47] H ^]oi ^^-(121,123)°! ^ A d£ 71^(100)51 ^^Ofl ^^fj- ^7]^°! #4 f* 

44« #4431 JflW^, A o v 7 ] Hlol £^11^(115) 2}- ^"Bj-H^xl^BKT) ^oflDl ^1 1 
i±^#(132)* ^^fttj-. 

^T, ^ 2 ja.3l#(136) ©}-¥-51 ti Hefl^l ^^-(121, 123)5} ^Jf-(Kl)!- ic#S}aZ, ^ e} e} Bfl Aj 

51 ^^(K2)* i»f>4. 

^71 ^1 1 JijL#(132)°l ^ A ^ 71 ^-(100) 51 £3^*1, -8-71 l-?«DllE^ ; A i) o>3.^^1 

^x}s ^<a-i"^ O.* ^ -?d^^ ©l-q-l: EiSjo^ Al^tg- ^<gH}-(i34)^. tg*j^i}. 

°H, A 0 v 7l ^a)<§- ^^HV(i34)^- ) a> 71 ^ol^m*l(ll5)^ ^- , el-H^*l^E^(T)5l ^-Aj^s) a o v 7 ] 

sflli^ a|) 1 ^.X*(132) *}°}S. cH^l^HflAidOO)^ ^-H}-H€^iBl(T)51 ^^ = efl ^^*H 

^^l ^S^Ei Al^^V ^^H}^ A}-§-ft ^-fofl^ A o V«. 71^.^ fel^t ^ *>x] ^ rfl Al 

-^7} c^oiE-i BBAi(ii5)oflA^ > a o v 71 ^a)^- ««eKi34)6l A J-7l .1^1 <>l^|*i||4a (115) 

^1 1 S.±*(134)* i«"«H ^7} ^olEH-adlS)* #^$r ^ A Jtb4. 

o}Sl- ^-°1 4 V 7l *1*H> ^^H}-(134)3f S}^-21 ^-^BflAiol ^^-&}^ §-^^l# ^^SVt f57} 5}7} 

^71 A)Al<g- ^<^Bl-(134)<Hl 5lsfl 1-Aj^- ^ ^71^ ^2l°}°_3- 

thg-iS, £ 4c<Hl £Al*V h>5)- a-ol, Aj-7] ^<gEV( 13 4)ol ^a^^ 7l^-(100)5l Aj-Jfofl H > 
5]- ^ 4<?i#^l- £i«l-cH ^1 2 2iX*(136)# ^^tV^, 

^71 Afl 2 2i±*(136)* °>2«(Acryl)741 ^^1 (resin)S^ #3.^-^! (BCB)=)- A>ol^^ 
-§:3M(Cyclo define) ^]^^ 0.7)^^^ ^a)-^^ ^ A J«-c}-. 

tJ-fr^S, Aj-71 ^ 1 a.J:*(132)2l- Afl 2 iJl^(136)# ^^*}<H, Aj-71 B^^l ^(125)5} "g-f* £ 
#«>^ 5^*(127)* ^th}. 

thfriS. Aj-71 sfl^€ ^ 2 J±JL#(136)51 Aj-^-ofl ^.Tg £^aj^^. ^3{-s>ji ^^H, ^71 Hello] 
^^-(123)2} ^Sl-^r S}^^^-(117)* ^^^4. 

^#t!r 451- * ^-^5] ^ 2 -tJAHofl 14^ cH5ll c 'l7l^ ^ a 4. 



44^1, 451- S-^r t^ofl 4€- *^'flB?li ^ A d 4^ ^- 4^4 ^ as}-7} 5)4. 

^^4"?! *ai^H«^l- §}^-7i^<Hl a]^ ^ajsh, 4444* 3.^4 & 7l 
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°H 7fl^#* 7fl^§}^ Jl2)-7> 5U4. 

oJ-eM, 33.^S.a£J- «Bl?l •e-y-ir ^ nfl£-<Hl *1*|-SM 3L3f7> 514. 



(57) 

^T 1 * 1 

71^-3)-; 

7l* -#ofl ^^HT-g- 7fl^S>H, ^r^^-S. 32.S1-SH ^<§^# ^Sl«}fe ^I^bU^ gj cflolBlBfl^ 

^; 

Ely.#°L5. h^-^-e^xI^e^; 

#71 ^-Hl-H^xl^E^sl- cllolE^ll^i ^1 1 JLjfc^sq.; 

A 0 V 7) CflolEimi^^ ^H^^^-ElSl ^] i j^j^ ^ofl -^Ajjg .g.j=Tg *|*|^ 
#71 xixi^V S^ti^, jg 1 iJ:f, ^dfl ^Ajig ^ 2 ^ i^^; 

A o v 7l af| 1 *fl 2 2.3l%°] 

#71 3.6fl*-i: #Sfl 4 V 7l H31<?1 ^^ol-ir SHh^ 

•ir i^Rf ^^a^l^l-g- o^o^l*. 

flTO 2 

^ 1 *<H| Si°H, 

^ *?*JXAl#*l-g- °lefl°l7l*. 

3 

^1 1 

-#71 *fl l Ji^f^ ^ 2 SJif^ ^-7l^<S#^ SE^ -H-7l^°a-i-^s. ^ A J* ^^aAixj-xl-§- <H5H°l7] 

*. 

fln 1 * 4 

*l 1 %H1 SH-M, 

-#71 *H*g" -#71 ^ Hefl<y ^a}- cHolE^flAl^ ^«>J=. ^A^ aAl ^l-g- o]i]]o} 7 ]^. 

5 

71** ^HlS}ir *3l£}-; 

•#71 71* -#°11 7flAllS>ol ^2] ja^o) <^ g. Aj^§>^. ^clE^Ai ^ gfl ol BflAi^- 
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^E^xl^E-lS]- fflolE^flAi^- ^ 1 ilff *8^SHr #31^; 

A o v ^l 6flo)E-iBii^3h ^B]-E^xi^Ei£j ^) i aif -y-Jfofl *^ ^^ev* ^^s}^ #3121-; 

A o v 7l aj*]* *H l ait ^PMl ^ 2 jajit-ir IWRr 

^7} i asf^ *ll 2 a.a.f'Sl "g^f-* ^tsKr ^ls]-; 

^Jt*-* 6 

*n 5 im 5a«H^, 

^at t *>M-s. qn§tt ^s^l 1 **!* ^eM?!* ^12^. 

7 

^ 6 SI <H AJ ] , 

^71 ^gHhS- S^*^ 1-^*1 ^>>a«?il <*>°1#3. #J =,g 

S-a-i-^a* -s= 4i«m -&>M-s *§^«- ^ 5 8s*l^-*l-8- <H3H7i^ ^i^. 

8 

^ 6 H-ofl flo}^ , 

A 0 !-7l 1 JijLf^ *J 2 lit* ¥-7l^^#^ Sir 5.^1^1 -g- o]i]]o]y] 

^t 1 * 9 

^ 6 *«>1| 5ft °H , 

^t 1 * 10 

^ 6 5U<H A 1, 
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JEW 4c 
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